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Open abdominal aortic aneurysm repair is feasible
and can be done with excellent results in
octogenarians
Edward Y. Woo, MD, Brant W. Ullery, MD, Jeffrey P. Carpenter, MD, Grace J. Wang, MD,
Ronald M. Fairman, MD, and Benjamin M. Jackson, MD, Philadelphia, Pa
Objective: The purpose of this study was to determine the feasibility of open abdominal aortic aneurysm (AAA) repair in
octogenarians during a time period of multiple commercially available endografts, in which only proximal aneurysms or
the most challenging anatomy are not stented.
Methods: A retrospective review was performed of all patients aged >80 years undergoing open AAA repair over a 7-year
period (2003-2009) at a single academic medical center. Demographic data, aneurysm characteristics, comorbidities,
operative results, perioperative complications, length of stay, and late outcomes were analyzed.
Results: Sixty-five patients were identified (men, n 27) with a median age of 82 years (80-89 years old). Mean aneurysm
size was 6.7 cm. Morphology consisted of type IV thoracoabdominal (n  19), suprarenal (n  14), pararenal (n  19),
and infrarenal (n  13). Eighty-five percent of cases were performed electively. A tube graft was used in 58 patients, and
the left renal artery was bypassed in 33 patients. Fifty-two patients required a suprarenal or supraceliac clamp, with a
mean proximal clamp time of 22 minutes. Mean estimated blood loss was 1800 mL. Mortality was 6% at 30 days. Overall
morbidity was 42%, most commonly an arrhythmia (25%). Major complication rate was 18%. Median intensive care unit
(ICU) and hospital length of stay was 3 and 9 days, respectively. Sixty-one percent of patients were discharged directly
home. Six patients developed acute renal failure, although none progressed to dialysis. Mean serum creatinine was 1.3
mg/dL preoperatively and 1.5 mg/dL at discharge. One patient developed bowel necrosis (sigmoid colon) requiring
resection. Follow-up ranged from 1 to 81 months (mean, 24 months). Three-year survival was 79%.
Conclusion:With an increasing population of elderly patients, vascular surgeons are continually confronted with patients
over 80 years of age. Our patients consisted of those not anatomically suitable for endovascular aortic aneurysm repair.
Despite a predominance of proximal aneurysms, our results demonstrate excellent rates of morbidity andmortality. Thus,
open AAA repair can be done safely and effectively in octogenarians, and age alone should not exclude this form of repair.
(J Vasc Surg 2011;53:278-84.)
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mAs life expectancy continues to rise, increasing numbers
of elderly patients are referred for management of age-
related diseases. Screening studies have demonstrated the
overall prevalence of abdominal aortic aneurysms (AAAs)
to be approximately 5% in men, a number that steadily
increases to 10% in patients 80 years of age or older.1,2
Aneurysm rupture represents one of the most common
causes of death in those with untreated AAAs, even among
patients with comorbid conditions and advanced age.3 Risk
of rupture seems to be increased in octogenarians relative to
their younger counterparts, a finding likely related to the
fact that larger aneurysms are generally diagnosed in older
individuals.2,4-6 Surgical intervention, however, can reduce
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278he mortality from aneurysm disease and offer octogenari-
ns significant survival benefit.7
Endovascular aneurysm repair (EVAR), originally lim-
ted only to high-risk patients, has now become the favored
rocedure given decreased blood loss, shorter length of
ntensive care unit (ICU) and hospital stays, and a greater
umber of patients discharged directly home.8-12 Never-
heless, open AAA repair remains the mainstay of treatment
n those patients in whom EVAR is not anatomically suit-
ble.13,14 Open and endovascular approaches to aneurysm
epair in patients over 80 years of age are associated with
igher rates of perioperative morbidity and mortality rela-
ive to younger patient groups.15,16 The present study aims
o determine whether open aneurysm repair can be done
afely in octogenarians deemed not suitable for endovascu-
ar repair.
ETHODS
This study was a retrospective review of a prospectively
ollected database at a single academic medical center.
atients were included in the study if they underwent open
neurysm repair between 2003 and 2009 and were 80 years
r older at the time of their operation. The specified time
eriod was chosen in order to compare to the current era of
ultiple commercially available stent grafts, a time when
verall results of EVAR have been excellent. This study,
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Volume 53, Number 2 Woo et al 279however, does not aim to compare open results to EVAR
but merely to determine if open repair can be done in a safe
and efficacious manner for this age group. Patients who
underwent open repair were not candidates for EVAR due
to anatomical constraints. Decision for open repair was left
to the discretion of the operating surgeon.
Perioperative mortality, major complications, and
length of ICU and hospital stays were evaluated as outcome
measures (dependent variables). Continuous predictors
(independent variables) examined were clamp time, age,
and aneurysm size. Categorical predictor variables exam-
ined were gender, preoperative chronic renal insufficiency
(serum creatinine greater than 1.5 mg/dL), and clamp
position. Multivariate effects of the predictor variables on
mortality and major complication were analyzed by logistic
regression; univariate effects were studied by t test (contin-
uous variables) or 2 test (categorical variables). Survival
was analyzed using Kaplan-Meier log-rank (categorical fac-
tors) and Cox regression (continuous factors) statistics.
RESULTS
Overall, 65 patients were identified (men, n  27).
Median age was 82 years at the time of surgery (range,
80-89 years). Patient demographics and clinical risk factors
are noted in Table I.
All patients were deemed not suitable for endovascular
repair based on anatomic criteria. Mean aneurysm size was
6.7 cm (range, 4.5-10 cm). Aneurysm morphology was
consistent with the Society for Vascular Surgery® reporting
standards.17 Methods of aneurysm repair are defined as
follows: type IV thoracoabdominal-supraceliac clamp, bev-
eled anastomosis including visceral vessels, left renal bypass;
suprarenal-supraceliac/suprarenal clamp, beveled anasto-
mosis to the right renal, left renal bypass; pararenal-
supraceliac/suprarenal clamp, anastomosis at or below
right renal, no left renal bypass; infrarenal-suprarenal/in-
frarenal clamp, and anastomosis below the renals. In total,
there were 19 type IV thoracoabdominal, 14 suprarenal, 19
pararenal, and 13 infrarenal aortic aneurysms. Eighty-five
Table I. Demographics and risk factors
No. of patients %
Gender, male 27 42
Risk factors
Hypertension 49 75
Coronary artery disease 33 51
Atrial fibrillation 22 34
Prior myocardial infarction 20 31
Chronic renal insufficiencya 16 25
Chronic obstructive pulmonary disease 12 18
Peripheral vascular disease 13 20
Congestive heart failure 5 8
Hypercholesterolemia 36 55
Diabetes mellitus 3 5
Tobacco use 7 11
n, Number of patients.
aCreatinine 1.5 mg/dL.percent (n  56) of operations were performed electively; hhe remaining cases were either emergent (n 5) or urgent
n  4).
A tube graft was used in 58 patients, with the remaining
patients requiring a bifurcated graft. Thirty-three patients
ad a left renal bypass to maintain perfusion to the left
idney. In such cases, a 6-mm limbwas presewn to our tube
raft before any aortic clamping. During the study period,
e moved to a prefabricated graft (Vascutek, Ann Arbor,
ich), which we designed, consisting of a 6-mm limb
ttached at an optimal angle and location for reimplanta-
ion of the left renal artery. A retroperitoneal approach was
avored (n  52) over the transperitoneal approach (n 
3). The proximal clamp was placed in the supraceliac or
uprarenal position in 52 patients, with an overall mean
roximal clamp (excluding infrarenal) time of 22 minutes.
equential clamping was performed; thus, the proximal
lamp was moved distally after completion of the proximal
nastomosis (Fig 1). Left renal bypass was then performed,
hen applicable, with subsequent distal clamping upon
ompletion of the bypass. The distal anastomosis(es) was
outinely performed last to minimize visceral and renal
schemic times. Visceral and renal control were intention-
lly not obtained during these cases and, as such, allowed to
ack-bleed. Mean estimated blood loss was 1800 mL (me-
ian, 1500mL). Twenty-three percent of patients (n 15)
ad an estimated blood loss in excess of 2000 mL.
Thirty-day mortality was 6% (n  4) for all cases. Early
ortality was secondary to cardiac (myocardial infarction,
 1; cardiac arrest, n 1), pulmonary (respiratory failure,
 1), and hemorrhagic (postoperative retroperitoneal
emorrhage, n 1) complications. Follow-up ranged from
to 81months, with a mean of 24months. Overall survival
as 79% at 3 years (Fig 2). A total of 28 complications
ccurred in this patient group, yielding an overall morbid-
ty rate of 42%. The incidence of major postoperative
omplications was 18% (n  12), which included myocar-
ial infarction (n 2), respiratory failure (n 6), takeback
or bleeding (n  3), and colonic ischemia (n  1). The
solated case of colonic ischemia involved a patient who
eveloped a necrotic sigmoid colon 3 days after an emer-
ent aortic operation. An emergent colectomy and Hart-
ann pouch was performed. The patient’s course was
omplicated by a blowout of the rectal stump 2 days
fterward, which resulted in sepsis, multisystem organ fail-
re, and ultimate death nearly 2 months later. Minor
ostoperative complications occurred in 24% of patients
n  16). Nearly one-half of these minor complications (n
7) were new-onset or rapid paced but preexisting atrial
brillation. Six patients developed acute renal failure, none
f which progressed to dialysis. Overall, the mean preoper-
tive serum creatinine was 1.3 mg/dL, and at discharge,
he mean was 1.5 mg/dL. Of the patients with renal
schemia secondary to the proximal clamp site, the preop-
rative and discharge serum creatinine levels were un-
hanged. However, of the patients that required a left renal
ypass, the mean discharge creatinine level was 1.7 mg/dL,
hich was not significantly higher than those that did not
ave a left renal bypass (P  .14). One patient developed
JOURNAL OF VASCULAR SURGERY
February 2011280 Woo et alFig 1. Open type IV thoracoabdominal aortic aneurysm repair is demonstrated with sequential clamping. A, The
beveled proximal anastomosis to the celiac, superior mesenteric, and right renal artery are performed first. Note the left
renal limb is already sewn to the tube graft. B, The left renal bypass is then performed. Note that the clamp is between
the proximal and the left renal bypass. C, After completion of the left renal bypass, the clamp is moved distal and the
distal anastomosis is then performed. D, A completed repair is shown.Fig 2. Overall survival curve using Kaplan-Meier (KM) estimates for 65 octogenarians who underwent open
abdominal aortic aneurysm repair.
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extremity ischemia that resolved with no negative long-
term sequelae. Acuity of presentation was not a predictor of
increased perioperative morbidity or mortality.
Mean ICU and total hospital length of stay was 3 and 9
days, respectively. A total of 12 patients had ICU stays
exceeding 5 days in length. Of the four perioperative
deaths, 3 patients had a prolonged ICU stay and eventually
expired in the ICU. Sixty-one percent of patients were
discharged directly home, with the remainder requiring
some type of rehabilitation.
Thirty-day mortality and long-term survival were not
affected by aortic clamp position (Table II and Fig 3). Age,
aneurysm size, and gender were also nonfactorial (Table
Table II. Preoperative and intraoperative variables affectin
30-day mortality
Univariate/LR
Age .799/.067
Gender .373/.976
AAA size .135/.248
Clamp positionb .786/.694
Chronic renal insufficiency .492/.653
AAA, Abdominal aortic aneurysm; LR, logistic regression; MR, multiple re
aIncludes myocardial infarction, respiratory failure, takeback for bleeding, a
bRefers to supraceliac, suprarenal, or infrarenal aortic cross-clamp position.
Fig 3. Kaplan-Meier survival curve for 65 octogenarians
function of aortic cross-clamp position.II). However, preoperative chronic renal insufficiency did affect long-term survival. Patients with a preoperative se-
um creatinine greater than 1.5 mg/dL had worse survival,
 .032 (Fig 4). Furthermore, mean discharge creatinine
2.1 mg/dL) was significantly higher in those patients with
reoperative creatinine greater than 1.5 mg/dL (P .02).
inally, none of the considered factors affected ICUor total
ospital length of stay.
ISCUSSION
Since its introduction nearly 20 years ago, EVAR has
ecome a safe and increasingly common alternative to
raditional open aneurysm repair. Numerous studies have
emonstrated a high rate of technical success and relatively
ow morbidity rate with EVAR.18-21 EVAR is not currently
tcome measures
P value
Long-term survival Major complicationsa
Log-rank or Cox regression Univariate/LR
.105 .061/.460
.288 .935/.864
.586 .490/.518
.646 .119/.317
.032 .615/.150
n.
onic ischemia.
underwent open abdominal aortic aneurysm repair, as ag ou
gressiowhopplicable to all patients, however, due to difficult anato-
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February 2011282 Woo et almy.13,14,22 As a result, open AAA repair is still necessary for
a specific subgroup of patients. Results of traditional open
aneurysm repair in octogenarians demonstrate mortality
rates of 5% for infrarenal repair and greater for more prox-
imal aneurysms.4,16,23-25
As health care improves, the mean population age
continues to rise. It is not uncommon for octogenarians to
serve as a dominant patient demographic within any given
vascular practice. Increased patient age prompts justified
concern for the potential of increased perioperative mor-
bidity and mortality; indeed, it is intuitive that older pa-
tients do not tolerate operative procedures well. Case in
point, a recent multicenter trial found carotid artery stent-
ing to be associated with increased death and stroke rates in
patients over 80 years of age.26 In terms of aneurysm repair,
one certainly would be concerned that an open surgical
approach might be associated with significantly worse re-
sults. Nevertheless, we demonstrate in this study that open
aneurysm repair can be done safely with excellent rates of
morbidity and mortality.
Comorbidities were common in this population. The
majority of patients had some type of cardiac or pulmonary
risk factor. All elective patients had preoperative cardiac
imaging, including a stress test and echocardiogram. Pa-
tients demonstrating reversible ischemia proceeded to car-
diac catheterization and correction of underlying coronary
lesions in order to optimize coronary perfusion and mini-
mize the risk of perioperative myocardial infarction. Base-
line pulmonary status was assessed at the discretion of the
Fig 4. Kaplan-Meier survival curve for 65 octogenarians
function of preoperative serum creatinine (Cr) level.operating surgeon. Although pulmonary function testing lffers a theoretical objective measurement, we find that
ften it is effort dependent and may underestimate the
atient’s ability to tolerate a procedure. Often, careful
uestioning regarding the patient’s exercise tolerance
ields more useful information.
No patients were excluded from repair based on age
lone or type of procedure needed. There was an even
istribution of types of repair and age. However, indication
or repair of elective aneurysms favored waiting until the
neurysms were larger. The mean and median aneurysm
ize was 6.7 cm, with a mode of 7 cm. Certainly, as patients
re more elderly and require an open procedure, observa-
ion of smaller aneurysms may be warranted.
Technique of repair was critical. Minimizing ischemic
ime allows for the best recovery. Morbidity and mortality
learly increases with more proximal clamp placement.27
epair was always done in a manner to minimize ischemic
imes. Manipulation of vessels was also kept to a minimum.
isceral and renal vessels were rarely controlled and simply
eft to back-bleed. We find that most of this blood loss can
e recovered with use of a cell saver. However, manipula-
ion of these diseased vessels can lead to injury and subse-
uent thrombosis or bleeding. No patients developedman-
festations of visceral ischemia. The 1 patient with a necrotic
igmoid colon had an infrarenal clamp, and this was more
ikely due to a watershed infarct secondary to loss of the
nferior mesenteric artery. Renal ischemia was also mini-
ized by incorporating the right renal artery into the
roximal anastomosis. Expeditious revascularization of the
underwent open abdominal aortic aneurysm repair, as awhoeft renal artery immediately after performing the proximal
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limb to the tube graft helps facilitate this in a timely
manner.
Overall, patients maintained their baseline renal func-
tion postoperatively with little change in their serum creat-
inine levels. Even those patients that had a left renal bypass
did not have significant changes in renal function. Warm
ischemic times greater than 45 minutes will usually result in
significant renal dysfunction.28 Clearly, short proximal
clamp times with sequential reimplantation of the left renal
artery were beneficial in this patient population. Left renal
bypass itself did not predict worsening renal dysfunction.
However, chronic renal insufficiency (defined as a preoper-
ative serum creatinine level greater than 1.5 mg/dL) did
predict worse renal function. Furthermore, this group of
patients ultimately did worse in terms of long-term survival.
This is not unexpected as patients with renal dysfunction
have clearly been shown to have worse outcomes with
aneurysm surgery and other vascular procedures.29,30
Perioperative mortality was excellent in this group. The
majority of the patients required some amount of visceral
and/or renal ischemia due to proximal extent of the aneu-
rysm. Despite this, our mortality rates are favorable com-
pared to historic controls.4,16 Although the complication
rate was 42%, most of these were benign arrhythmias with
no long-term detrimental effects. Interestingly, the major-
ity of patients were able to be discharged home without any
rehabilitation or skilled nursing stay. Patients are expedi-
tiously transferred out of the ICU and started on physical
therapy as soon as possible. This rate of home discharge
attests to the importance of good operative and periopera-
tive performance/care. It also speaks to the fact that octo-
genarians can be quite functional and recover quickly even
after a major open vascular procedure.
Although this cohort of patients is small, it represents a
relatively large series of octogenarians undergoing open
AAA repair. Given the design of the study, some type II
statistical error might be expected in its ability to detect risk
factors for mortality or predictors of long-term survival.
Nevertheless, it is entirely reasonable that the only variable
predictive of early mortality is renal compromise, especially
if age is not examined. Brady et al,31 for example, showed
that in the large (820 patients) United Kingdom Small
Aneurysm Trial only age, preoperative creatinine, and
forced expiratory volume in 1 second predicted early mor-
tality. More importantly, this study highlights the fact that
open AAAs can be done successfully in this patient popula-
tion. Although the initial reaction to a patient over 80 years
of age is to assume that they cannot tolerate the open
procedure, ischemic time, blood loss, and other compo-
nents of the operation, the reality is that these patients can.
We do recognize that not all octogenarians are the same
and that some are healthier than others. However, optimiz-
ing technical components of the operation alongside dili-
gent postoperative care can lead to excellent results in most
patients.
In conclusion, open surgery for AAA continues to be
indicated for a number of patients. Furthermore, as theeneral population grows and ages, more patients will
resent in their later years. These cases are typically higher
isk due to anatomic reasons in addition to age. Despite the
igher risks, excellent results can be obtained. Thus, octo-
enarian patients should be considered for open AAA repair
nd should not be excluded based solely on their age.
UTHOR CONTRIBUTIONS
onception and design: EW, BU, JC, GW, RF, BJ
nalysis and interpretation: EW, BU, BJ
ata collection: BU
riting the article: EW, BU, BJ
ritical revision of the article: EW, BU, JC, GW, RF, BJ
inal approval of the article: EW, BU, JC, GW, RF, BJ
tatistical analysis: BJ
btained funding: Not applicable
verall responsibility: EW
EFERENCES
1. Scott RA, Ashton HA, Kay DN. Abdominal aortic aneurysm in 4237
screened patients: prevalence, development and management over 6
years. Br J Surg 1991;78:1122-5.
2. Pleumeekers HJ, Hoes AW, van der Does E, van Urk H, Hofman A, de
Jong PT, et al. Aneurysms of the abdominal aorta in older adults. The
Rotterdam Study. Am J Epidemiol 1995;142:1291-9.
3. Glimåker H, Holmberg L, Elvin A, Nybacka O, Almgren B, Björck CG,
et al. Natural history of patients with abdominal aortic aneurysm. Eur J
Vasc Surg 1991;5:125-30.
4. Kazmers A, Perkins AJ, Jacobs LA. Outcomes after abdominal aortic
aneurysm repair in those or 80 years of age: recent Veterans Affairs
experience. Ann Vasc Surg 1998;12:106-12.
5. Pizzetti F, Dal Maso M. [Surgery of abdominal aortic aneurysms in
octogenarians. Critical remarks on indications for surgical intervention
in different age groups.] [Article in Italian] Recenti ProgMed 1995;86:
437-41.
6. Fleming C, Whitlock EP, Beil TL, Lederle FA. Screening for abdominal
aortic aneurysm: a best-evidence systematic review for the U.S. Preven-
tive Services Task Force. Ann Intern Med 2005;142:203-11.
7. Van Damme H, Sakalihasan N, Vazquez C, Desiron Q, Limet R.
Abdominal aortic aneurysms in octogenarians. Acta Chir Belg 1998;98:
76-84.
8. Ohki T, Veith FJ, Shaw P, Lipsitz E, Suggs WD, Wain RA, et al.
Increasing incidence of midterm and long-term complications after
endovascular graft repair of abdominal aortic aneurysms: a note of
caution based on a 9-year experience. Ann Surg 2001;234:323-34;
discussion 334-5.
9. Sicard GA, Rubin BG, Sanchez LA, Keller CA, Flye MW, Picus D, et al.
Endoluminal graft repair for abdominal aortic aneurysms in high-risk
patients and octogenarians: is it better than open repair? Ann Surg
2001;234:427-35; discussion 435-7.
0. Paolini D, Chahwan S,Wojnarowski D, Pigott JP, LaPorte F, Comerota
AJ. Elective endovascular and open repair of abdominal aortic aneu-
rysms in octogenarians. J Vasc Surg 2008;47:924-7.
1. Chahwan S, Comerota AJ, Pigott JP, Scheuermann BW, Burrow J,
Wojnarowski D. Elective treatment of abdominal aortic aneurysm with
endovascular or open repair: the first decade. J Vasc Surg 2007;45:258-
62; discussion 262.
2. Greenhalgh RM, Brown LC, Kwong GP, Powell JT, Thompson SG;
EVAR trial participants. Comparison of endovascular aneurysm repair
with open repair in patients with abdominal aortic aneurysm (EVAR
trial 1), 30-day operative mortality results: randomised controlled trial.
Lancet 2004;364:843-8.
3. Carpenter JP, Baum RA, Barker CF, Golden MA, Mitchell ME,
Velazquez OC, et al. Impact of exclusion criteria on patient selection
for endovascular abdominal aortic aneurysm repair. J Vasc Surg 2001;
34:1050-4.
22
2
2
2
2
2
3
3
JOURNAL OF VASCULAR SURGERY
February 2011284 Woo et al14. Arko FR, Filis KA, Seidel SA, Gonzalez J, Lengle SJ, Webb R, et al.
How many patients with infrarenal aneurysms are candidates for endo-
vascular repair? The Northern California experience. J Endovasc Ther
2004;11:33-40.
15. Cao P, Verzini F, Parlani G, Romano L, De Rango P, Pagliuca V, et al.
Clinical effect of abdominal aortic aneurysm endografting: 7-year con-
current comparison with open repair. J Vasc Surg 2004;40:841-8.
16. Lange C, Leurs LJ, Buth J, Myhre HO; EUROSTAR collaborators.
Endovascular repair of abdominal aortic aneurysm in octogenarians: an
analysis based on EUROSTAR data. J Vasc Surg 2005;42:624-30;
discussion 630.
17. Johnston KW, Rutherford RB, Tilson MD, Shah DM, Hollier L,
Stanley JC. Suggested standards for reporting on arterial aneurysms.
Subcommittee on Reporting Standards for Arterial Aneurysms, AdHoc
Committee on Reporting Standards, Society for Vascular Surgery and
North American Chapter, International Society for Cardiovascular Sur-
gery. J Vasc Surg 1991;13:452-8.
18. Prenner SB, Turnbull IC, Malik R, Salloum A, Ellozy SH, Vouyouka
AG, et al. Outcome of elective endovascular abdominal aortic aneurysm
repair in octogenarians and nonagenarians. J Vasc Surg 2010; 51:
1354-9.
19. Gouëffic Y, Becquemin JP, Desgranges P, Kobeiter H. Midterm sur-
vival after endovascular versus open repair of infrarenal aortic aneu-
rysms. J Endovasc Ther 2005;12:47-57.
20. Parodi JC, Palmaz JC, Barone HD. Transfemoral intraluminal graft
implantation for abdominal aortic aneurysms. Ann Vasc Surg 1991;5:
491-9.
21. Biebl M, Lau LL, Hakaim AG, Oldenburg WA, Klocker J, Neuhauser
B, et al. Midterm outcome of endovascular abdominal aortic aneurysm
repair in octogenarians: a single institution’s experience. J Vasc Surg
2004;40:435-42.
22. Ballotta E, Da Giau G, Bridda A, Gruppo M, Pauletto A, Martella B.
Open abdominal aortic aneurysm repair in octogenarians before and
after the adoption of endovascular grafting procedures. J Vasc Surg
2008;47:23-30. S3. Henebiens M, Vahl A, Koelemay MJ. Elective surgery of abdominal
aortic aneurysms in octogenarians: a systematic review. J Vasc Surg
2008;47:676-81.
4. O’Hara PJ, Hertzer NR, Krajewski LP, Tan M, Xiong X, Beven EG.
Ten-year experience with abdominal aortic aneurysm repair in octoge-
narians: early results and late outcome. J Vasc Surg 1995;21:830-7;
discussion 837-8.
5. Dardik A, Lin JW, Gordon TA, Williams GM, Perler BA. Results of
elective abdominal aortic aneurysm repair in the 1990s: a population-
based analysis of 2335 cases. J Vasc Surg 1999;30:985-95.
6. Chaturvedi S, Matsumura JS, Gray W, Xu C, Verta P; CAPTURE 2
Investigators and Executive Committee. Carotid artery stenting in
octogenarians: periprocedural stroke risk predictor analysis from the
multicenter Carotid ACCULINK/ACCUNET Post Approval Trial to
Uncover Rare Events (CAPTURE 2) clinical trial. Stroke 2010;41:
757-64.
7. Landry G, Lau I, Liem T, Mitchell E, Moneta G. Open abdominal
aortic aneurysm repair in the endovascular era: effect of clamp site on
outcomes. Arch Surg 2009;144:811-6.
8. Kudo FA, Nishibe T, Miyazaki K, Murashita T, Yasuda K, Ando M,
et al. Postoperative renal function after elective abdominal aortic aneu-
rysm repair requiring suprarenal aortic cross-clamping. Surg Today
2004;34:1010-3.
9. Bakoyiannis CN, Vourliotakis G, Georgopoulos SH, Klonaris CN,
Skrapari IC, Felekouras EL, et al. Abdominal aortic aneurysm repair in
patients with end stage renal disease. Acta Chir Belg 2006;106:341-3.
0. O’Hare AM, Bertenthal D, Shlipak MG, Sen S, Chren MM. Impact of
renal insufficiency on mortality in advanced lower extremity peripheral
arterial disease. J Am Soc Nephrol 2005;16:514-9.
1. Brady AR, Fowkes FG, Greenhalgh RM, Powell JT, Ruckley CV,
Thompson SG. Risk factors for postoperative death following elective
surgical repair of abdominal aortic aneurysm: results from the UK Small
Aneurysm Trial. On behalf of the UK Small Aneurysm Trial partici-
pants. Br J Surg 2000;87:742-9.ubmitted Jun 24, 2010; accepted Aug 19, 2010.
